Presynaptic effectors contributing to cAMP-induced synaptic potentiation in Drosophila.
cAMP analogs and activation of adenylyl cyclase by forskolin strongly potentiate synaptic transmission at the Drosophila neuromuscular junction. These effects are generally attributed to activation of cAMP-dependent protein kinase. Recent reports on crustacean and mammalian synapses have implicated other cAMP-dependent effectors in synaptic potentiation. Drosophila neuromuscular junctions were tested for effects of two known cAMP-dependent effectors: hyperpolarization-activated, cyclic nucleotide-regulated channels (HCNCs) and guanine nucleotide exchange protein activated by cAMP (Epac). Forskolin-induced enhancement of synaptic transmission was drastically reduced by a blocker of HCNCs, but not completely eliminated. A specific agonist for Epac modestly enhanced synaptic potentials. This agonist also stabilized their amplitudes in the presence of a blocker of HCNCs. The observations implicate HCNCs and Epac in cAMP-dependent potentiation that does not require cAMP-dependent protein kinase, indicating that additional previously unexplored factors contribute to synaptic plasticity in Drosophila. Genetic and molecular techniques available for Drosophila can be used to define the underlying molecular basis for cAMP-dependent synaptic potentiation.